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10 THOSE 


8 E NT L E M E N. 


Whoſe Genius may incline, or Employment lead them to the 
Study of the 


| MATHEM4 TICKS. 


GE W TLEMEN, | 
T has always been look d on as one of 


the moſt uſeful Branches of Mathematical 
Navigation, Surveying, Aftronomy, &c. and wholly 
upon this Baſs. But the common Method of anſwering 


theſe Problems being by large Tables of Sines, Tangents, and 


Secants, renders it not only expenſive by the purchaſe of 
them ; but often 


precarious in the Solution, by the Miſtakes of 
the Preſs. I have therefore, for the Uſe of the Jung Mathemati- 
cian, (from a Conſideration of what has been publiſhed on this 
curious Subject) compoſed the preſent Syſtem, by which any of the 
Caſes in Right or Oblique Plain Triangles may be anſwered on the 
Spot, by an eaſy Calculation in Arithmetick only. The great Ad- 
vantages reſulting from this Method to kit in the Army or 
Navy, as well as to thoſe in their private Studies at Home, muſt 
immediately appear; as it will be found to anſwer the moſt neceſ- 
ſary Problems as expeditiouſly as Logarithms; and at the 
ſame Time wholly deliver you from thoſe voluminous Tables and 
the inartificial Fatigues of carrying them always with you.--- | 
Should this little Treatiſe be ſo happy as to meet your Approba- 
tion, it will giye a particular Pleaſure to, 


Your moſt humble Servant, 


- The AUTHOR 
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RIGONOMETRY i is that Part of 'Mathematicks, lll 3 is em- 
ployed in calculatin g the Sides and finding the Angles of any 
Triangle required; it is of the greateſt Uſe in Life, as nothing 

in Navigation, Aſtron &c. can be done without 25 and 

— on the Knowledge of the en, G 6D ibs 
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© 4 * net pu — * * - * 3 4 * ke 8 LL bs 
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(Iſt.) er Triangle conſiſts of Six 
Parts; that is, of Three Sides and Three 
Angler, as in the Figure ABC; the Three 
Sides are, AB, AC, CB, and the Three 
Ma A, mM . 


Nors. Sometimes an a le is expreſſed by Three Letters; in that Caſe, 
the Middle Letter denotes ml An Point. 1 ABC expreſſes the 
Angle B ; BAC the Angle A; and ACB the Angle C 
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(2d.) The Sr of all plain Triangle 
are meaſured by a Line of equal Parts, 
as of ire ards,—or Leagues. 
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( 3d.) The Angles are meaſured by the 
Arch of a Circle deſctibed upon the 
Angular Point, and contained between 
the Two Legs that form the Angle. 


1 Circle is divided into 360 equal Parts, called Degrees; each 

of Which are divided into 60 more, called r And the amber of 
Degrees contained between the Two Legs, that conſtitute the Angle, is the 
Meaſure of that Angle. Thus, The Angle Al is 4 45 he Aa: Angle | 
B, 47 ,—The Angle C, 88. 
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(Ach. * x 655 Rh FF a 4 Circle ror i 

eps between the Two Legs be ex- 

21 Degrees, the Angle is called 
Angle, and the 1 are per- 

ve to one er. 


—— * 


ir 42 7 If the Arch of the Circle be 4% 


than 90 TO we F: is fad to 1 
Acute, : 
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"Minn. What a an Acute Ang le wants of go 8 is called the Com- 
plement of that. Angle. Thus, by the Angle A was 40 Degrees; then 


bees. is 50 3 ; 5 __ to 0 mas 90, as obſerved 
before. : 


(6th. Jar the a6 of 2 circle heath co dt we ds) 
than go Degrees, the Angle is ſaid to be 
Q#tu/e.;.and.ſo.continues to 180 Degrees, 
where the Angle vaniſhes, the Lines be- 
: ee Strait. o 2 —_ 


* . 


wy 
. 
4 d 


News. What an Obtuſe Angle wants of 18 Daa is allo called the 
"i of * 1 to a ur. 
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(Ich.) The Three Angles of 
every plain Triangle, being taken 
together, make 180 Degrees (equal 
to a Semicircle), and this they al- 
ways do, let the Triangle be drawn 
however you pleaſe. » N 
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Thus, If the Semicircle D be drawn with the ſame Radius, or opening of 
the Dividers, as the little Circles on the Angles A, B, C, are; you will find, 
by taking off the ſeveral Arches, and applying them to the Semicircle, that 
they will juſt fill it up, and thereby make 180 Degrees; becauſe every 
Semicircle contains that Number of Degrees. | 
Hence it is evident, that if one Angle be a Rigöt One, the other Two 
vl be Acute; and taken together, be equal to one Right Angle, or juſt go 
HDegrees. * . F * | \ l 


4 
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4.4 ""» % _- * 2 


Hence allo, if Two Angles of any Triangle are known, the Third is cafily 
found, being only the Degrees the other Two Angles want of 180. 
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(che) tf a Triangle bas one Right 
Angle, it is called a Right Angied Trian- | „ 
gle: Thus ABC is a Right Angle Tri- 
angle, Right-angled at H. In all Right. 


called the Hypot benuſe; — the Leg on 


which it ſtands, the Baſe;—and the 
other Leg, the Perpendicular. Ka 
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( 9th.) If neither of the Angles 
is a Right One, then it is called an 
Oblique Angled Triangle; as the 
Triangle CDE is an Obligue Tri- 
angle, 
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* Triangle, the Sides oe the former 


8 latter. 
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(1 oth If che Angles of one Tri- 
angle are equal to the Angles of ano- 


are proportional to the Sides of _— 


—_ » 4s 


or 


Thus, If in the Triah le ABC, 
the ſmaller Triangle ADE will be 


u draw the Line ED parallel to CB, 
fo, i. e. will have the ſame Angles 


with the larger Triangle ABC.—It will therefore always hold, as 


Was. 14 £5 0 IO 
1 Or, as AB: BC:: AD PE. . 
Or, as AD: DE :: AB: AGG. 
or, as AD: BE FN, S. 


11th.) In all Triangles the gre Silt og fits to the eateſt A le; 
ad on the contrary, the greate M is ergy the greateſt Se —Þ Ne 
Sides are equal, hen 1 prick, are equal, If all * Sides are + then 
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(1 2th: ) In al Triangles, every Side i is in od to its fite Angle, 
and every Angle to its oppoſite Side : And further, as the es op 5 
to one Side, is to the Angle oppoſite the other Side, ſo are the Sides _ 


ſelves id one another 3 and the _— the. 1 to * A 


: 
Evety © Tri riangle, as 1 obſerved before, conbits ef Six waa Site 100 
Three Angles. tr. If any Three of the Six Parts (excepting the ThreeAngles) 
are given, any one, or every one of the reſt may be Pane without the 
painful Deductions and voluminous Tables of Ligoritime, Sings, 7 angents, 
Jn Secants, di the followin 80 Rules and Axiom: . 


= This Methed will be found as ersck, 2 that by the Togerithns, if y carry on the Operation 
to Three or Four Decimal Places; but for common Purpoſes, One or Two Decimal Places will be 
near enough. You muſt alſo remember to reduce the Minutes of the 5 Ao to Decimals of a 
Degree, which is eafily doe, by allowing One tenth for every Six Minutes. Or you may 


turn the Minutes ä thus : As 60, CO gy cee to the Minutes 
given „ :: foare 10, jo, rs, ge. to the ane requibed, j 
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"HERE are generally reckoned by Writers on this Subject: Seven 
" Caſes ; but by this, Method. they are all reduced to F dur; che 
Solutions . depend on the A 601 N Cal & ©. < 


3 - © 
= F. 
4 #4 PR. * J — 
W * 1 7 0 * 
' "% 0 > v tans * * * = 


- AXIOM I. Divides, Times the Square of the . of the An . 
oppoſite Side is either given or ſought, by 300 added to 15 Times the 
ſaid Complement; this Quotient added to the ſaid Angle, will give you an 


Artificial Number, called ſometimes the'\Natwral Radius *, which will ever 
peer So the ſame AE oor to the Hypothenuſe, as that Anple bears to its 


Azigles under 45 Degrees, the Artificial Number ma 
Na n eaſiot has Divide 3 Times the Square of the Angle itſelf, Whol 
oppoſite fide is given or fought by 1900; the e Quotient added to * 57 3 Þ, a 
fixed Number, that Süm Will be the. 4rrificial Namber re IX 

be "> when the LY — a Side are given, be, ts Jad another r Side. 


$- - 


T has is to 


AXIOM II. Th Square of both the Legs, i. e. the 3 * © he Baſe and 
> added together, is equal to the Square of the Hyporbeniſe; 
whoſe Root is the. Hypothenuſe itſelf. —This is made ue LY when * Baſe xd 


Perpendicular W to find the Hypothenuſe. 


AXIOM 1 III. The Sum of the Hypothenuſe and One of the Lars multiplied 
by their D: ifference, the Square Rost of that Product will be the — Leg 
required.—T his comes into to ufc Arge 145 ko go ane One Leg is given, 


to find the other Leg. 
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AXIOM IV. Half the Longer ug Two Legs, added to the Hypotbenuſe, 
is always in Proportion to 86 f, as the — Leg is to its oppoſite Angle. 
—T his is uſeful, when the Sides are guess, to v the Angles. 


Nor k. Theſe 4 Ariomt will er a1 the Cafes of Right and Oblique 
Angled Triangles, except the laſt Caſe in Obliques, which will require ſome 
. Aſſiſtance, and will be ſhown when we come to treat of that Caſe. 


; » The Natural Radius is only turning the Right ; "I - 90 Degrees, into an artificial Num- 
ber, which ſhall es bear the ſame Proportion to the Hypothenuſe, as the given Angle does to its 
oppoſite Leg 
4 12 the Rodlins ole Circumiferencs is 360. 
A = Radius 2 0 2 rele whoſe Circuntfirence i is 360; 
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7 Nors. Thus all th 
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1 Oblique Angled Triangles 
ing Calls” 


6 PLAIN, TRI oN Mi TY 
aſes o ang che Tr 


10 are . and rea- 
e ſame ules, and with like Eaſe may the 
be os ry as will evidently appear i in the follow- 


þ. 36 f} Þf 1 a 9 Kaen Dat Falk bs 4 rt 261 
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7 of Oblique N TRIANGLES. 


55 „ * "= 3 71 
\ 220 


| | le, 1 by this Method, 
1 to divide it into Two Right Angled Tria by means of a Perpendi- 
= cular, which muſt always fall upon the E a given Side, and * 
1 wto a * Angle. | 


N the Solution of an Oblique Triang 


Wa ated ITT Res 194 od Bane t 
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By this means the P ſometimes fall within, and ſome- 
times wirbout the Triangle: Whei it faſls within, it falls u yok ſors Part 
of the Baſe, or longeſt Side; but when it falls without, it n one of 
the ſhorter Sides continued. In either Caſe, there are 'Two 15 Angled 


Triangles made, and the An les, or Sides ſought, JS, 1 as 1 _ were 
Parts of @ Right Angles by — —e Axioms; but it requires Tuo or 

. Three Operations. * Uh me 
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Two Sides, with the Angle comprehended by them, giyen 3 to find the reſt 
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(if.) Find the Perpendicular CD. 
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(4th.) Find the Angle B. 


To 290 the Side BC 
Add 102 5 half DB 
— Fix'd Num. Side C 
As 392.5 — Ki — 205 
. : 86 
1230 
1640 


— 


3925}17630. 0044.9 Þ» 35 


— 


The Angle A == 30, added to Angle B = 46, _ 
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ei n 281 1 | A 1 . | 
Ihe Three Sides given; to find the three Angles,” © 7 


r 5 VENTY 
In all Triangles, as the Baſe or greater Side is to the Sum of the other Two 
Sides; fo is the Difference of the Sides to the Difference of the Seg- 
| ments of the Baſe 3- which Half Diffetence, added to Half the Baſe, 
|; Sum will be the Greater Segment, upon which the Perpendicular falls: 
* But if ſubtracted from half the Baſe, the Remainder will be the Leſs Seg- 
pt ment: So will the Oblique Triangle be reduced to two Right Angled ones, 
and may be anſwered after the ſame Manner as before. 


LOTS It 5 2 5 2 3 "| F ELIT | 1 0 
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Side AC 410 1 J Angle B 
Side BC 290 8 1 Angle C. 


(1.) Find the Segments of the Bee. 6 * — 
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Then the Angle A = 36%, added to B ww 4. 5e, and ſubtracted from 180®, 
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The UsE of TRIGONOMETRY 
Exhibited in the Solutions of a Number of intereſting Problems: ; many of which 
every Day occur; are of the greateſt Utility in the Army, 1 Ge. E 


cannot be anfwer' d without it. 


2 


PROBLEM Il. 


To take the Height of any accęſible Object at one Station. 


Pirſt, with a Quadrant, by looking through the Sights to the Top of the 
Tower, find the Quantity of the Angle A, which ſuppoſe 52% 30'; then 
meaſure the Diſtance AB, which ſuppoſe to be 85 Feet; from hence you 


may proceed to find the Height, by Caſe I. of Right Angled 2 


4 


But 61.52 1s exact enough in Practice. 


55 Feer | * 


(ad.) Find the Perpendicular BE. 
To Hypothenuſe 139.44 


Add Baſe 85. 
| (1ft. ) Find the Hypothenuſe AC. Sum 224.4 
eo PR Multiply by Difference 54.44 
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An er 110.537 +, or 110 Feet, and above £ : The Height Required. 


Nor; That in this, and all ſuch Caſes, you muſt add the Height of your Zye, or In/irument to 
the Altitade before found. 
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Noz. n e of a Scaling Ladder, which mopld rengh from the Stories at, D 
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. ROB L E M - 1 


To meaſure an Tnacceſſible Ard. ö eh a 


Ts AB, in the following Figure, be a Church, Tower, or Pare, a . 
Height is Ke ; but by Reaſon of a River, or ſome other Obfath, it is 


mnacceſſible ; that is, yo 1 e to. the Foot of , Rea of 1 
ä &c. REES * a * by: 2 * 


Fut, with a Nach an n e 1 ure 
26 30. Then meaſure in a Right ng towards the Tower to bih 

ue oy we 75 Feet, and * D obſerve. A's the * oF Altitude 
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Then; the two Viſual Lines CB and DB, with the Diſtance DC, make 
the Oblique Triangle CBD, in which are given — All the Angles and Side 
CD. T he Angles BOP being 262 30', and the Complement of ADB 51 
30“ to 180, is the Obtuſe Angle BDC 1280 * — e 


Angle CD, at the Top, is = @g*. 


(3d.) Find 0 Height AB in che 


O (iſt. ) Find the Perpendicular DE in Right Angled T.iangle ABD. 


Triangle DBC. Nat. Rad.: Op. Side BD :: Ang. D: Height 


Nat. Rad. 2 Op. Side DC : : Ang. C: Pep. DE As 85:7 Tui 8 81.5 — e AB 
As 59.4 — 75 — 26.5 — 33.46 | 


_ 14th. ) Find the Diſtance AD in the 
(2d.) Find the Viſual Line BD in Triangle ABD. 
Triangle” BDE. N. Rad: Op. SideBD : : Ang. ABD : Diſ AD 
Ang. B: Op. Side DE : N. Rad.: Side BD 461.7 — 7919 — 38.5 — 4941 
V — 33:46 nn | | 


62 Feet the Height. 


Anſwer, { 49-41, Pfr 491 Feet the Diſtance from. the ſecond Station. 


over the Foſs or Ditch, © the Tep of the Trig: at B 
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To meaſure the Depth of a Well, or the Height of an Object from the Top of it. 


„ = 1 
* 1 
. 


— 3 


Firſt, look "I! ry the Ach 0 of the Nyadrant to the Bottom of the op- 

ſite Side the Well at C, ſo you will have the Angle CBD; 4g, take the 
readth AB at the Top, which is equal to CD at 18 Bottom Then, 
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(aſt.) Find the 2 BC. 
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n 


. 825 ry uo the Bicker, e 

Sights, on the Diameter, w ere the rees „ and thro 

SRP &c. at A. 1 E d Ne, 9 
the Index to go Degrees, (that being a Right Angle) and view ſome Mark 
at a Diſtance, (the farther off the better) as at C. Next meaſuring the Diſ- , 
tance from B to C, which ſu poſe e737 3 Yards, range n Inſtrument, and 
ſet it up at ©. Then, with ptr gents „J De. 

grees, as 5 before, turn the aſtray bas can 132 a 

at B, where faſten it; then turn the Index ti you | can 25 the bed A, 
and obſexve what Degrees are cut, as ſuppoſe 61® 45', which is the Quan- 
tity of w * where you ſtand z whoſe Complement __ is the An- 
gle A. 9 


Now, = are e all 
the and o Side of 

a Right Angled Triangle. 
4 find Aber of the other 
RP which will be the 
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To Hypoth. AC A102 . 
ene . 


— 1 
59.69 or 59-7 — 

: (it üg. bh from C. * bana the Roo Madel, at. Dit. from 3 

Arg. A: * PIE Dit.CA 27080 Bo 
4 89.3 = 73 —= „ = 154-2. 69 NE 
Co POD oye: %¾ . 
980 4 342 $05 81 A. 82 V . 83 
yards . eu 
135˙8＋7. or 186 Dit. from B. | r 


Anf. 44 54.2, or 1545 Diſt. from C. 
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PROBLEM VV 


To take the Diſtances of ſeveral inacceſſible Objects, as Forts, Churches, in a 
Jen, or Squadran. gf Ships at Sea, and to delineate them upon Paper. 


Firſt, make choice of two Places, from either of which you may conve- 
niently fee all the OzZjeF#s; which two Places let be A and B in the following 
Figure.— This being done, ſet up your Inſtrument at A, laying the Index on 
the Diameter, and turn the whole Inſtrument about, till, through the Sights, 
au ce. your ſecond. Station B. Then, , fixing the Inſtrument, direct your 
Sights to the ſeveral. Qbjefts, C, D. E,, and F; noting down the Degrees 
cut at Sach Obſervation, which wppolc to be as in the Table... 
Iben, remove the Inſtrument. to B, laying | 
the Index on the Diameter, and turn it about, 


«# 


9 DOB 
Station at A; then direct yotir Sights to every W hath £96 $9" 


one of the Objects at C, D, Sc. ſetting down | 2d Station | 51 | 3i | 22 | 13 

the Degrees at each Obſervation, as in the | —— — - 
rr ef Stationdry Diſtance 150 Yard 

Table. , Allo. meaſure the Stationary Diftance, « IE — oth * 


3 f 4 1 


r 


Firſt, upon a Piece of Paper draw the Line AB; and from a Scale of equal 
Parts, take off, with your Dividers, the Stationary Diſiance = 1 50, and ſet 
it from A to B, ſo will A repreſent your i Station, and B the ſecond. Then 
lay the Center of the Pratractor upon the Point A, with its Diameter upon 

| + 84 | 'S | EL | 3 


the Line AB; keeping it faſt, make Marks by the Edge at 11, 24; 36, 59» 
and draw Lines from the Point A through each of thoſe. Marks. Then upon 
B place the Center of your Protractor, its Diameter lying upon the Line AB; 
make Marks d the Siler 13, 22, JI, 51. Then draw Lines ftom the Point 
B'through each of theſe Marks; and where the Lines cut the former corre/- 
if Lines there will be found the Places repeſenting theſe Obyjeds, 
Then any of theſe Lines being taken in a Pair of Dividers, and applied to the 
geule you Kid your Stationary Difance down by, will give you their 
Diftances,” either from AT Stations or from one another, 


The Diftance of any of theſe Objets from either Station 10 „ &c. may be found 
by Galaulation x oe Side and the Angles being given: But I ſhall omit that, 


PRQBLEM 


on purpoſe do exerciſe the Learner's Genius, and proceed. 
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5 Kai ſe ; ies is a er as os B ©; whoſe ton Ke want 60 SAG! 
EA upon the Bank, at A, fet u a Stick, AD, which fup poſe to be 
Feet, or 60 Inches high; then Tins » your Sguarr on the Top, at D, 100 
by the Side of it till you fee the Edge of the oppoſite Shore © 10 faſten it; 
as it may not go from that Poſition. This Ts. extend a Thread from D. 
the other Side- of the Square till it touch the Ground at E. Then mea- 

ure the Diſtance EA, which ſuppoſe 1 5 Inches, 5 I ee 3 I and 

| yer! may find AC (by 1 of imilar ee 05 
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oy . » * 
1 a 45 
. " * 1 f d 
o 9 : . 4 . . 1 0 
0 «> wa x * 8 þ * 1 a * 7 1 
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i Di.iiſt. EA 55 side DA : | Lids ba vit. AC 
e Ar I; — 607 — 60 — 240 R | 
which, reduc'd to . __ 20 for he Breadth of the River ſe: 


To ue 1 Di ance, 
Dit l 


PORTA 
2270 199 


Nor. There are various Ways of a Heights and 8 but the 
beſt is to take the Angles for Heights by a Quadrant; and the Angles for 
Diftances by a Semicircle or Theodblite; and calculate by the foregoing Axiome. 
In all Heights the 7 hora ſtands r but in D. lancer, it is ou 'd to 
1 or bereut. | tet A E3* þ $i" A 8 * 2 $ t 377 
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9 1 that . 1 ths Le "5A 3 * SET? of * * s os, 
a ſmall Diftance, without any I1nffrument whatever; which is thus. 8 8 
upon the Bank, bring down the Edge of your Hat, till it appears to touch 
the oppoſite Side, then ſteady your Head by layihg your Hand under your 
Chin, and turn yourſelf in ſome level obſerving where 
Edge of your Hat glances upon it; for then, the Diftence. from you to at | 
17 is TY to the Wr of the River, or 2 ance e W 5 
2 Ane; | LY . (3 2} Geng 30 vt 
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To find, from the Top of a Port, or 7. wer, how far any T; ree, n 
&c. is from you. 


Let A be the Top of a Tower or Cote ſtanding by the Sea. fdr; and let 


C be a Ship at Sea, or lying at Anchor, and you would know how far that 
Ship is © the ONT. | 


- With FIR 2uadrant or Abe direct your Sights from the Top of the 
Tower to the Place where the Ship is, and take the Angle, which we will 
ſuppoſe to be 55 Degrees. Then the Caſtle- wall being known before to 
be 143 Feet high, you may eaſily find the D: * of the * n the 
Wall in this Manner. 
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(iſt.) Find the Side AC. 


fag C : Hache Wal +: 1: Nu. ' Rad. * ac 69 Eind the Baſe BC. 


As 3 — . — 6 > 249.7” N. Rad. : Ac % Avg. A : Dit BO 
As 67 „ — * 
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= yu this Wn may al ali if Fler of + Ships, of ane = Hg 
Ship, at Sea, makes to you or not. For having obſerv'd from. the Top 
of the Fort the Angle from thence to the Ship, and noted it down, reſt a 
little Time, and obſerve again: Then, if the Angle be bigger than before, 
the Ship is "me from you; but if 4% ſhe is making towards you. 
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Hege bf 2 Haber Mountain, and allo the Hr. 


To\take the Þ 


zontal Line, or A eee x J 


the Haight of oe 


whence you intend to make your Obſervation. T 
the Sights to B take the Quantity of the Angle at A, ki we 5 | 
pl be 50%. Next meaſure the Hill from A to B, which let be 546 Feet. 


This being done, eaſily find the — * 
Boſe AC, by Cie I Right Angles. 
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For the Perpendicular 5 | 


N. Rad. : Side AB :: A : Perp. BC 
As 65.2 — 546 1 — — 
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F or the Side AC. ; 


Moms as the Hitt aſcends, you may may go on the 
the like Obſervations, viz. It up the Inſtrument at 


D, 40%, and meaſure the Side DB, 651 Feet, then 
Cd in the ſame manner you did AC. Thus, 
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Nit. en Side DB 4815 
we tid As , 05423. "I; 651 1 TA}: 


07-462 Lan EE {dwg » hom da 11 | EW 


1 to the Part AC == 531.1 Feet, be added the Part CD == 499 Feet, 
che Bum 80. 1 a The the whole Length of the ee Jane AD 
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Fand take the Angle 
you may find the Side 
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58005 5 To ce the + Height and Din of a " Cloud. PIT. 


| Suppoſe i it was requir d to find the Height of the Cloud C. 


; "Let A Perſon ſtanding at A, look 5 the Quadrant to the Chid a at 
C, ſo will the Thread cut the Angle at A. At the ſame Time let another 
Perſon, making the like Obſervation at B, take the Angle B. Then meaſure 
the Diſtance between the f. Stations. By this means you will have one Side 

and all the Angles of an Oblique Angle Triangle given, from whence you 


ma 
eaſily obtain the reſt, and particularly the n Wir? why will 
be the Height of the Cloud Ty; Ea 


* 


- a b 
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e os the Angle at A, by ObGrration, be 42%, the Tn 
B * and the Diſtance AB 78 e ] demand the Gaga N 


(ift.) Find the Perpendicular BE in 
Triangle ABE *. (ad.) Find the rechen CB in 
N. Rad. : Op. Side AB; 7 ren BE Triangle CBE. 


* RR MT Op. Side BE :: N. Rad. : heed 


(34. ) Find the Perpendicular CD in Triangle CDB: 


. Rd.” : Op. SdeBC :; be hay : Perp. CD 
. As 6.1 — 033. 21 — "_ 


"i bi 


Anſwer, 3 I -3 Yards, the Height requir'd. 


» The Figure on the K. bt Hand is only that on the Left ſet in a different Poition, to ſhew 
in a more natural- or eaſy nee FE ente the given Side 
wn "”" ay vide AC rodüc to E. 


! PLAIN TRIGONOMETRY 


e PROBLEM X 


To find how far a Hill of any given Height can be ſeen at Sea, or upon 
level Gr ound. | 0 0 


n Ah: 


How - far, for Inſtance, can the Pike of Teneriff” be ſeen at 4 whoſe | 
| Height i is about TY Mur. wc 8 PR a 
The Circumference of the Earth is ſup- 
| pos'd by Mathematicigns to be divided into 
= 36 equal Parts, called Degrees; and our 
| countryman, Mr. Norwood, has found, by 
_ meaſuring from the Tower of London to the 
Middle of the City of Tur, in the Year 
1635, that one of thoſe Degrees, upon the 
= Earth's Surface, contains 693 Miles ; ac- 
= - cording to which Meaſure, we find the 
= Earth's Circumference to be 25020 Miles— 
= itz Diameter 7964—and its Semidiameter 


398k. ., | | | 
[ {| * | r, . 
1 1 in the Triangle ABC, Right Angled at B, we ue Side CB 


== the Earth's Semidiameter 2982.—Alfo the Line AC = the Semidiame- 
ter and Height of the Mountain together = 3986.—To no AS, "nn Diſ- 
tance from the Hill to dhe viſible Horizon. bw 1 
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PROBLEM XI. 


| The D MHance run at Sea, and the cal given; to find the — of 
e and Departure from the Meridian. 


* * * n * 8 - h 
- 4 4 


{Sage 4 a 857 "I A, in the Latitude of 50? North, fait away; Sv by 
8. 52 Miles, to C: I demand the Latitud: the is in, and alſo her Departure 
from the Meridian. 


$3 
33.75 


33•75 
16875 
23625 
10125 
101235 
1139.0625 . 
2 3 
3.47.1875 
37.3 
Nat. Rad. 60.7 is enough, 
11t,) For the Departure. 1 
N. Rad. Hyp. Ac . A 8 Ae | 
As Go — 52 8375...  /(ad.) For the Diff. of Latitude AB. 
7 To Hypoth. AC 52 ** Go 
555 Add Side BC 289 . 
Sum 80 nt 1, 1 
1755.00 The Departure enger 
nt (28,9 CB Multiply by Differ. 23.1 
5 809 | 
$410 R 
427 
ne”. | 1618 
XI 5540 bc ey ey 'F 2 D | 
ae * Bxtiadt de Root 0 5c. 1 
n * | | $3)268 © 
WIR oe Os s : 09 = 4 
Latitude departed from Joe North 862)1979 © ꝶ 
Difference of Latitude o 43-2 1724 
Latitude the Ship is in 49 16.8 255 —7 — 
dog 5 4 


Nor z. That in all Caſes of Sailing, we ſuppoſe the Top of the Book North, 
and Bottom South ; the Right Hand Eaſt, Left Hand Weſt. be Dance 
run is the Hypothenuſe ; the Difference of Latitude is the Perpendicular ; 
the Departure the Boſe. The Angle at the whe: wo is the Courſe, 
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: e Cape, Fort, . from a 8bj a Ge. 


PLA IN TRIGONOMEDTRY 


PROBLEM XI 


Sailing W. 8. W. 1 aw. at ſome Diſtance, a Point of Lak, RV et, 


and find it bears from me W. by Leagues 
1-find-it then bears from me N. W. by W. I would know how: far this 


Land * from r me. 


* 
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33-75 
33-75 
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16875 
23625 
10125 
10125 


1139.0625 
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3-47.87 
57.3 


| Nat, Rad. 60.7 is enough. · 


Anker, 26. I 3 Miles, the Diſtance h, 
| PROBLEM 


N. and having failed 6 


N. Rad. 
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300 
225 
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(16 ) Find FA PU BDin Triangle ABD. 


Op. Side AB Z A 
As 60.9 — 18 — 33-75 


(ad.) Find the Diſtance CB in Triangle BCD. 
4 4. C Op. Side BD. Nat. Rad. 
v 22.5 — 


further, 
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To take the Height of a Tree, Fort, Obehjſk, Pyramid, or any Objef?, by a 


common Stick only, when the Sun or Moon ſhines upon it. 


Take a Stick of any Length, ſuppoſe 8 Feet; ſet it upright upon the 
Ground, as at CB in the Figure below. Mark the End of its Shadow at A, 
and meaſure its Length from B to A, which ſuppoſe to be 5 5 Feet. Then 
meaſure the Length of the Shadow of the Pillar or rp D, which ſup - 
R to be 200 Feet. This being done, you may eaſily find the Height: 
For (by Reaſon of like Triangles) it will always hold, —as the 15. of 
the Shadow of the Stick AB in the ſmall Triangle, is to its Height CB; ſo 
is the Length of the Shadow of the Obcliſk BD in the 

the Height thereof, Sd 40 


great Triangle, to DE 


is * 
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Shad. St. Stick. Shad. Ob. 
As 15.5 — 8 — 200 & 
x5.5)1600.0{10 al 
| 2 Height | 
. FOO 
495 F 


In this Manner the Heights of the Pyramids in Egypt have been taken. 
Thoſe ſtupendous Buildings are ſuppoſed to have been erected by the Chᷣil- 
dren of Iſrael, when in Bondage, for Sepulchers for the Egyptian Kings. 
They are the greateſt Pieces of Antiquity now in Exiſtence. There are 
ſeveral ſmaller Ones, but the largeſt, which is juſtly eſteemed one of the 


meaſured 
11 Acres 


oblaguely 3 Bottom to the Top; and its Boſe covers about 
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Wonders of the World, is 300 Feet in Perpendicular Heigbt; Yoo Peet if 
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To ke the 1 ie of any acceſſible Oct by a Baſe on Ul 2 een 
| Looking-glaſs. Pi CEN | : 57 


8 


if 
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" Travelling along. the Road, I ſee a find May-pole, whoſe Height I would 
gladly know; but having no Mathematical Inftrument with me, I procure a 


en of Water, which I ſet upon the Ground, at ſome Diſtance from the 


Pole, as at A; then T go backwards, till 1 fee the Top of the Pole in the 


Middle of the Water, as at B. This done, I meaſure the Diſtance from 


my Station at B to the Baſon at A, which oF e 72 Inches; and 2110. 


meaſure from the Baſon to the Bottom of the Pole at D, and find it 175 
Inches. Next I meaſure the Height of the Eye from the A Bond 


9 60 Inches. Then lay, * the Rule of 7. bree, £5 3 

= * Diflance from my Station to the Bann. 72 TOI 
Is to the Height of the Eye, = 60 38 
So is the D. from the Baſon to the Foot of the Pol = 175 CO 
To the > of the Pole requir'd, 145.8 
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| The FRE. Thing may be 3 by a Rae Ro hs laid truly Karts 
 zontal, or level on bs Ground, by walking back till you: can ſee the Top of 
the Building, &c. in the Middle of it, as was done by the Mater.. 


— 1414344 
A 1 2 
1 


dd EAS and Famirian - 


= —_— . * 2 | PISS 4 8 
/R OB LEM XV. 
. * 11 | * . . > *%.. .# 4 4 
| q | 3 | F 


| To take the Diſtance of the Sun, Moon, or any of the ere 5 
| . 


Suppoſe it was requir d to find the Diſtance of iy Sun, in | Diameter; of 
his Body from us, ; Pang Hye ih 


ith Quadrant nicely phat, Uke then of Ur be wad 
er Limb in Degrees and ff caomy and ſubtract the one from the other; 


7 14 144001 


e Remainder will give the Diameter of the Sun, which we will ſuppoſe, in 
n i Fl : NI * 92910 
this Caſe, A Minutes, iin 


11 gs E100 
Then have we given in the Tilangle een 
ABC, Right Ang e he n nnen 
... ˙ MF the 111 f; £17 on 
Diameter of the Sun, whoſe whole Diame 


ter we will call 1; to find the Diſtance, or 
Side AC. 


$6 Sc = @ as 


Ang. A [2 Side BO :: Nat. Rad. 
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. bins 4 6 10 Dünen ; and ſo far is che Gen hf its cw Abbe tra — 
ä 26 Winter , but in Summer, the Angle being a little ſmaller, he muſt, 
Rb ee 1 Fe ih conſequently, be a little further from us. 
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©" Having found the Diflence ww any Fovenly Body: 2 its own Diameter: 
from us; you may eaſily tell its Dibance in Miles, if you firſt know the Dia- 


meter of that Body in Miles, For, the Diſtance in Diameters, multiply'd by 
1 Mes! in one l 1 mou the Diſtance e 


1} don I" Net gr el co oo tea 
"For the U of WET. har bers Gbjon'd a. Table of the dee 


ters of all the Planets in Engl, % Miles; whoſe P. I * may 9 a 
his LEW. 


* ® In this Manner we ean tell th 
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apparent Diftapce of the N 3s ne 


apparent Diſtance of any of the * Bodies: For the Sun 
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Right Angled at G, we have the W 
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To bos de Dh of the nue, rom the Berth another Way. 
| * BE SEN 


we the Placts oX all the Heavenly Bodies ate comp uted from the N of 


the Earth, but we are obliged to view them from the Superfices, they muſt 
therefore appear ſaparhiog lower in the Heareos Mo 2 dar are. 
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yy Thus, * poſe, A Taftance, the > »to 881 at L in the viſible Hotibad, an 
Obſerver at 0 Til ſee her in the Line GN, but an Eye in the Center will 
ſee her in the Line HR:— The former is her apparent Place, known by Ob- 

ſervation wich exact Inſtruments ; the latter her true Place, and known by 
Calculation from Aftronomical Tables of her Motion. The Difference between 


theſe two Places is the Meaſure of the Angle GLH, | which is called the 


Horizontal Parallax. This Angle has been Sound. when 1 Þ Was ay a mean 
Diſtance, to be 57.7 * ee a e 69 
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In like TITER may the D Diſtance of any of the Planets, Comets.” or other 


cehfial Phenomenon bs determined, by obtaining i its Parallax in the Horizon.- 
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To meaſure the Height of, a. Mountain in the Moon. 


The Moon is ſuppos'd to be compos'd of Land and Water as our Earth is; 
conſequently there muſt be ſome Unevenneſſes, or Inequalities; of Hills and 

allies as here. This indeed is confirmed by viewing her through a good 
Teleſcope ; for then we find, that the Line, which ſeperates the Light from 


jagg d with innumerable Breaks; and even in the dark Parts, near the 
Borders of the lucid Surface, there are ſeen ſome ſmall Spots enlighten'd by 
the Sun, which are very viſible when the » is three or four Days old, and 
which can be nothing elſe but the Tops of Mountains or Rocks ; ſince it is 
impoſſible for the Sun's Rays to fall upon thoſe Parts only, unleſs they were 
higher t' an the Reſt of the Surface. „ r 
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The Lunar Mountains are found to be higher, in Pre 
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Let EO be the Surface of the 4 
and ECD the Diameter of the Cir᷑- —7} 
cle bounding Light and Dartnęſ.. KA AY 
the Top of 4 Hill within the dax .. 
Part, when it firſt begins to bo illumi- 
nated by a Ray of Light coming from 
the Sun at 8. Then obſerve with a | 

Teleſcope the Proportion of the Right Line AE, (i. e. the Diſtance. of the 
Point A from the lucid Part) to the Diameter (or Semidiameter) of the » ED, 
for that being aſcertain'd, you have in the Triangle AEC, Right Angled at 
E, (Where the Ray of Light touches the d) the two Sides AE and CE, to 
find the Hypothenuſe AC, from which ſubtracting BC. = EC, ther e will 
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Ricciolus, on viewing the » when about four Days old, obſerwd the Top 
of a Hill called Saint Catherine, near the N. Part of Mount Taurus, (ſee 
my Aſtronomy } to be illuminated, and that it was then diſtant! from the 
Surface about 4 of. the Moon's” Semidiameter. Now as the Semidiameter of 
the » ECis about 1088 Miles, the Line AE being 4 of it, muſt be = 136 
Miles; ©” Conſequently, i the q of EC and © of AE be added together, 
and then the U Root of it be extracted, it will give the Line AC, from 
which ſubtracting the Moon's Semidiameter BC or CE, the Remainder, which 

is 8 Miles wilt be the Height of the Mountain ſought. 400 
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And, after the Sun is gone down, the Atmoſphere, which is hi 
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* as the Archi AD is /1 905 we have; b drawing the bite EB, 450 
Poe Triangles, from either of which we may find the Height of the A. 
ABR, Right Angled at A, we 
Anglo AEB = 

the Arch of the Sur's Deſcent below the Horizon, and the An- 
5 ABE = 819, to find the HH Hyg thenuſe EB, from which if you ſubtract 
the e, ter of the Earth, the Remainder will be the Height of the 
LL e. | 
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Being Wa: 'd, take the Bull. in your 
Hand, and drawing it afide from its perpen- .-. 
dicular Direction AB, to any Diſtance, ſup- -— — 
poſe to C, hold it there till you ſee the flaſh of Lightning paſs by, at which 
Moment 1 let it go, and count the Number of Vibrations till you hear the Stroke 
of the Thunder. Then theſe Vibrations multiplied by 1142, (the Number 
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| The Angle of the Cone ACD of the Earth's Shadow in the annex d Figure 
to the Sun's t Diameter *, | 
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Earb reaches about 21 5 Semidiameters — it: But when the Sun is at 
his greateſt or leaſt Diſtance, the Shadow will be lengthened or . ſhortened 3c or 4 
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"By this Problem alſo may * Sund the B- 
6 meter of the Moon's Shadow at the Surface of the 


1 Earth, and, conſequently,; how much of the 
— Earth is involy d in that S Hau in an Echp/e of 
the Sun. For the Length of the Moon's Shadow:is 
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vrhich is nearly the Moon s mean Diſtance . e | 
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as tar as the Center of the Earth,—But as the Moon is, ſometimes, almoſt i 
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poſe to be December 21 Day, 11 Hours, 49 Minutes, 
) of the Moon at that Time, , 40 Minuten von 
then proceed to find the Beginning, End. and total Duration, as 10 


== 282 Which ſu 


diCifcle, to expreſs that Part 9 „ 


th this Sum of the =” rg 
16“, and Eartbs 
* 7 . together 8 
* equal Parts —_—... 
« voter e the r TIES 
through the Center, torepreſent che „or Path of the Earth's 


"Y 


PU 


2 


Line 


. _ => 
* 0 - = * 
= 220 n , ,- — - * —— 
Fa . — 4 — — * - ' — = — 1 
- - 
_ % 
= _ 
* - 
« * 1 ö 
. 
= 


— 


the Poles ofthe Ecliptic.— Then with a Line of Chords, or a Pratractor, . ſet 
off 51 frony P, upon the outer Circle, towards the Right Hand, uſe 
. the Latitude of the v is North aſcending, to expreſs the Angle. of the 's 

—_ Path with the Ecliptic, and draw the Line OR.—Take the Latitude of the » 
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Take a Plate or fall Piece of Board, on which is — nd a little th 
or: Treacle, and ſet it down ona Rock or Stump of a Tree, within the Wood. 
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ſmell Things of that Nature at "he Diſtance of a or further, . 

. Whilſt theſe little Creatures are feeding, ſecure wo or three of them in a 
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by a Pocket Compaſs, the Courſe he takes; for Bees, after they riſe in the Air, 
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THI 2 e dent to point out the great Uſe of — 
5 this Branch of Learning. The Advantages reſulting play it to S0= 
ciety are very great ;—almoſt infinite. Nothing however poſited in the | 
Heavens ;-5-nothing upon the Earth or Seas ;—but_its Diſtance and Dimen- 


ſions may be Aſcertained by it, —t is ho Wonder. . that Rytbagoras, | Eh 


a learned Philoſopher of Samos, when he had diſcover'd that famous Pro- 
poſition (47th of iſt Book of Euchd} which is the F oundation of this Science, 
Would. in Gratitude, ſacrifice an Hecatomb, i. e. 100 Oxen, to the Muſes, 


for inſpiring Rim with fuch an gell Invention, eh he ee 
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les, and affiſted by the Rule of Three, you ſee what amazing Truths R 
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but als proves'the Truth of Te t og. AAR r Conn 1 
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Which exhibits the Tea zur, en Day of the Month, Doo of the, 
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2 of the Syſtem, Courſe of à Solar Spar « over the Sun's Diſk, 
A Map of the Moon, &c. and a curious Aſtronomical Clock, 
ich ſhes the Hours of the Night by the Stars. Addreſs d 
to the Ladies and Gentlemen of Great Britain and [ reland. 
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